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The invention includes the industrial use :f the :e alginic 

e;*:erj i r. all "he i f • remer.t i -ned se ct : : s, ^spe o\i I . :. th" a 

r ~ o m e t i o , p n a rma ;e-j t i r a 1 and medical fields, in r -. r. . f a ot u 

n: us eh: 1 d ana industrial art i oles, esc e ri al ly f : : *" t rr. r. ; f a c 
j a n i t a : : y and surgical a r t 1 c 1 e s . 

The invent i?n includes als: the use :f alginic : . : 

jeneral, that is the new cnes and th:se already : - : .i u i r, 

frr the new applications described here, for ex^:; : - :. ir us 

vehicles frr pha rrr.a c : 1 c g i c a 1 1 y active substances, e_ *:. . r. "he 

alginic enters with therapeutically active alcchcis, n: ,s 

alginic esters :f inert al:chcls tc mix with t he i ap • ■ u ' : oa.iy 

active substances, cr with therapeutically active r : -•: 

pha rma ceut i oal med : : im-r.ts :r preparations result.:. :r rr. this 

alginic esters. In all cases the free :arr::-;y group y :e 

saiifiec with inactive but therapeutically accep* - c-ses. 

The main -eject cf the present invention is ther- ■ - r tresert 

total cr partial esters of alginic a:: id with ai c .: : - : the 

aliphatic, araiiphatic, cycl raliphatic rr net ere cy- i ..e:ies 

and by the salts of such partial esters with in:: : a : o r croiar 

with the exception cf the partial esters :f fcival- re aliphatic 



well as the 
'his use " t 

-served by the 

i c bases, 



S'.'l'." A s- .-:n.^ object :f the invent ion is represented i 

-.n- p : ep a r at ion cf alginic esters characterised l : 
t r ■■ stmer.t :f a quaternary a mm on i urn salt :f alginic 
an etherifymg agent in an aprctic solvent, and, . f 
salification :f the free carboxy g r cups with in": . a 
and the partial alginic esters thus -fc 1 .i : ^ . 
SUM!-' A third object cf the invention is represented by * 
alginic esters and their salts, in substitution of ■ h 
alginates or of the alginates of aliphatic 

bivalent alcohols, in the respective industrial : 
applications in the cosmetic, pharmaceutical or s r 
surgical fields, and by the respective products or . r. 
articles. 

S'.' % .".'. t fourth, object of the invention is represented c ■ 
alginic esters as vehicles for p ha rma ceut i .:a I 1 y a:* . \ 
s jt st an -.-es arid by pharmaceutical p r ep a r a 1 1 " ns o: ■ - 
S'Jl"'. L. , a carrying vehicle containing a trial "r pa:*: 1 
alginic a :id or salts : f such partial esters with . 
organic bases, cr pharmaceutical preparations : r 
an alginic ester possibly salified with incrgani ■ 
bases, in which at least one ester -group cr a sal; f 



[croceuure fc 



: r gar., 
of th< 



c rases 



cf 



r. t a i ni n j : 

nhaihin } 
j roup. 



- - h - 
mpcr 



aliphatic series 
\e oarbrxy groups 
rht i - r. are, for c 



f : r use as es t e : 
cf alginic acid 
oarnp le, th - se w: * 



: aliphatic : ao 



aliphatic 



aliphatic 



aliphatic or. ai 

g: . -ps itle: 



c -1 .'art: r. 
aliphatic 



tne cms! 
■yelo aliphatic : 
rr. mono :: p~ly: 

atoms. Of the. 

oyoi_aliphatie 



aliphatic 



t^~al ar. c partial esters rf alginic s.-.j j : : 
er/.i :r; have the following general formula: sit.; 

■\.cup.~_ a : e each ir^eperJe:/.;'/ hyar: je:. rr a: 
er.ed f r:,T. the group -r^istir^ of aliphatic, 
1 ra 1 iphat i -; and heterocyclic radicals arid pha: 
ts thereof wim tne prrvis: r r. a" said partial 
jisr'^sed at:ve, :r. some rases alginic acid ec 
e ester groups arrive firm ;r.e :r more hydroxy 
-iii.--*:.: a i may te : f . . . wi^.r. o- 
- i v i t y as that : f -.ne ester i f yir.g o o mp onent . 1: 
ositrle i: have alginic asters deriving ::. the 
aot i - i nf 1 amma t : t y steroid, such ao me rf th:. : 



: e r I 1 1 o a t 



rf alginic 



mer.ticr.ed alcohols depends first and foremost en 
^e;:re: f:r the vanrus fields :f. . . t : sucr 
*":.e skin. Usually, a high degree :f e s t e r 1 f i e a t i - 
esrerifiration of alginic aoid increases its lip 
character and therefore decreases its solubility 
therapy :f the new. . . utmost importance t: : 
est eri f i ,ati : n in rider to ensure, despite j r o d ^ 
compared to metal alginates, a sufficient degree 
nydr os ~ 1 ub i 1 i ty, for example a solubility :f 10 r 
r ; eres3: ry t ? rrr.sirier a 1 s r the. 

As has been said previously, es t e r i f i e a 1 1 c n of t; 
alginic ^ end may clay several roles, t: he expicit- 
f: -Ids, for example in medicine, using the esters 
therapeutic agents or in surgery using then, as p : 
articles. For use in therapy we have already sac: 
an alcohol can m itself ce considered therapeut: 



a n t i - i r. f I a mma t o r y c o r t i oc steroids 



: r e x a mp ^ e , 



acid a-: a means of improving therapeutic efficacy 
With regard tr si mi 1 ar therapeuti cai ly a ct ive al 
a c id arts therefore as a p- a r t i c u 1 a r 1 y efficient v 
perfectly compatible with the biological environ:: 
pharroao ; logically. . . esters with therapeuti ■ 
is p o s s i b 1 e to e s t e r l f y part or all of the remain 
t;.e alginic component with pha rmacc 1 ogi ca 1 1 y ine: 
such as for example saturated lower aliphatic al ■ 
example ethyl or isopropyl alcohols. 

drugs than those available up til. now. 
example to obtain drugs with a "retard" action wi 
esters with therapeutically active alorh ris, prss 
therapeutically active cases. 

r cosmetic purposes it is preferable to use tr* 
alginic avid with pharmacologically inert alvrhols, 
satur a r eos or unsaturated aliphatic alcohols, fo: 
ur.s ,c st i tuted ax roc Is rf this type with s*raigro 

• x : mi 1 <- alr'.yls with between 1 ahd A 



: aliphaticcycloaliphatic 



r ■ c l a 1 p r o p ertie; 
u ;,, f : -:i~p le 



; t d-jree of 

:. • • : 1 i p c p hi 1 i - 

1 . . a t ural 1 y it is 

' . : r; :■: y groups r f 

sterif 1 rati on o 
. i . ■ -tive, ouch, as 
alginic 

i alginic 

. y. r.y of tnese 
. ;. a t ive a 1 echo Is i" 
■ oa : r. rxy groups of 



r l r x for 



alginic 



used r r e f e r a r 1 y f : 



surgical 



-surgical 



-l : : alginic = ■ : j 



: - j ci^es an 3 , 
: : •• i c a 1 1 ; 



al iphatic , a : a 1 : i 



• a • ' il . - IT. 

aliphatic a.-m 



LxampJ 



:f 5pe;:f: : useful ar 1 ;^ 



having azotiieci bas_: groups regarding the alginic 
*'.<-: -.i - . * : /illy a/'.-.-e alcohols ~ r hose v. ^nt i ~ r.-- ' 

0 J >:', f : r example the various an^.iti^irs. 

the p "5 r t i "a 1 enters w l t h t h e a f c te:^ iii ~. : . : 

alginic er.ers fun ot i cr.ing as 3 veh: :ie, ; r t - i r. at. 1 r 

The vehi cling action :f alginic esters theief::e i 
p !3oit i 1 i t i e s f :r new rr.edi ramen^G wherein he _ : : 
J. i an alginic ester as described above :i ■ ne 
These medi camer.ts are a farther rt^er. of the 
alginic esters for use ir. these medicaments are 
ih which the esteri tying ar::ch:l is itself no' 
f:r example a simple aliphatic ale: ho I, as de: 
h. :i ned :;, the invention however are me d i o amen * . 
h'.e ester is a i s : . 

I:. such med i c a^ert. s , if part i al esters : f alginic 
usee:, the possible oiiif i:ati:r, of the rerair.i:. j 

example sr. t it i ~ ti one : : nt a l ni no amm: groups, an : : 
alginic i :::d are used with remaining free :a:b:xy ;. - 
is f-rmed between the free carbuxy groups :f alginic 
those basic substances. The basic substance may _ : 
th ..s having basic salts. The new medicaments the:- t 

1 i r t : c u 1 a r the partial esters c f algini c acid p a : ■ : 
sslified with ph. a rma 1 : gi ca 1 1 y active sutstar. 

The use -f alginic esters as a vehicle is ; : i t : • . . . 
ir. phthalm: 1 r ry, where it is possible to reserve - f 
compatibility of the. 

By using the esters of the present invention the:-;- :i 
've:o~me. The presence :f the alginic ester as v^- : 1 
ophthalmic drugs allows for the formulation of eh -± . I 
w^ h n: cor. cent ration gradient :f the active „ 

-nample in supc : s i h . r l es . All these ap p 1 o o a - i : :.; : 
human i:o: veterinary medicine. Ir. human medicine : 
.new medicaments are particularly suitable f"i u 
poeser.t inventi.n therefore also ir. eludes : n ca 
Caital: : .- : with, respect t : tnei: ..-^ ; 

medicine and then sre-ifylr. g the v^rir.s se :0 . r s 

. f 1 a.mr.a* : r y, v a s - ; o r.s t r i c t : r , ar.t i t a : t e: i 

r: lot io, an" i - i r f 1 arr.rr.at : r y, wound r.^al: 



i : : a . o; a ct i ve , 



ype 



-ulties can be 



wound 



medicine i t is p s s 1 t : > 



r : 3 3 1 c 



alginic ^3 t - : : : : 



• : 1 : : :. 
,-s:t 1 y mi 
alginic 1 -id 



new alginic es-.r: 



ep 1 ae rm 



rei: 



ar.t 1 - 1 ;t f i ammat : r 1 es , f : r ex amp le 1 
1 1 1 : r ip : -fen ; wound ^eilers sum a 
F.: : F; l::al sr.estr.et 1 ;s , such as Be 
^ills; lir.eu: : a g mists 

s'xs-.-ir; res 3 re 'is e d , 3 n or 
me r^:: iriive s^tstar.res and me pa:: r : -ii e:T- 
ti-ia rr.iy he mi sails :f me : r n,:re : f s . m r • 

mssmiy nuxei 3 al.*. 3 t -his type. . . with m 
metals :r bases. F:r example it is prssirm t t : 
p a r t i 3 1 ester : f algini c arid wit n a p h a 1 m 1 ■ : I : : 
;:,.iT.;vt ai jcti.i, f_r example d lower diriii. . i , m 
ce: :e:T ije 0 f the a:id gr: ,ps. . . me : m- 
me*: a is. it is possible to mix this type .- f mixeT . 

alginic acid or its fractions or their metal salts, 
above for the medicaments constituted by salts of 
to determine by analogy which me d 1 earner, n. 
present invention are to be used in the ether ti- 
roent i onen shove, su:h as 0 1 0 1 a r yn g : 1 : gy : : :d~u* 

medicine. Fir example, in end: crin: 1 : gy, it : s p o. 
1 ; ii i* 1 ~ Ti 3 arsmh^- mtradmmally :r m : - .1:. * 



: :. v - , t 
: alginic 



wi t r. : ree 
r. :i oated 
r.e . 

: : : . j t : the 
f medicine 

:. in internal 



METHODS OF f REPARATION FOR THE ALGINIC ESTERS 
At* cording t* the rhemi 7 a 1 1 / new arid crigir.il p : 
invention, the alginic acid esters may be l : ep : • 
advantage starting with quaternary ammonium salt:- 
t:-;j with an e'herifying agent in a preferably at. 
s.oh as di a 1 kyi sul f oxides , d 1 a 1 k yl :a rbcxami ies , . 
liwer aikyi d i a 1 Ky 1 s u 1 f ox i des , above all dimethy. 
:iir;yi di a 1 kyi amides :f lower aliphatic acius, :;u. 
cr diethyl formamide or dimethyl or diethyl acet ar - . I ' i 
h:-wever, to use other solvents whi oh are ro t .mm :- . r ■ 1 
alcohols, ethers, ketones, esters, especially aliphatic : 
heterocyclic- alooh:is and ketones with a l:w toil r ; ~ r.t 
.hex a f iuo r : is op r ~p an: .1 and t r i f 1 u : r : ethan : 1 . The : i 
ah out. 

Th 4 : preferred e s t e r 1 f i c a t i 0 n p ro : c ss, the re f : re, ■ - • r : i -s 

organic solvent, a quaternary ammonium i 1 1 
with a stoichiometric quantity of a oompmni -f 
wherein A is selected from the gromp rcr.s is* in 3 
, araiipmti", cy 0 1 : a 1 i p h a t i 0 , aliphatic- / 1 

■. ir.g -ju a ternary ammonium salt: it 1 pre 
1 v, e : ammonium t e t r a a 1 k y 1 a t e s , t h « al Jcyl ^ : or: s 
ha\ m; preferarly he* ween 1 and 6 carbon at 
alginate f tetrabutyl ammonium is used. T 

: o i * e : n a r y ammonium s alts oar. r <= prepares r y : e 
s'alt :f alginic acid, preferably me :f * :. o- m- 



alginic 

: jan: 0 s 1 1 v € 
■. s i n pa : t i cul ^ 
x . -je , an : 1 owe 
d r ethyl 
I' is pc 



;ible, 



br-ught 



alginic aoid 
r aliphatic 



P ■ 



.s solution -urn 
ammonium - ; - . 



alkyls, 



tetraalfcyl ammonium alginates 
. •• . ly alkyls ; - ;. L ■ 



alginic 



: : .:• j i _ t : f alginic * : 

p : -s~:. :e : f a r*t alyzir. j. 
.:e^y 3 r r.ed, the t ; t 2 1 es"e: 



a^gir.ic 



r i >. • * i rs : r ^ e 
■ f alginic : d 



prepare r.ew esters 3 :dir. ] 
,se alginic •. •: :f any :ri : 



Alginic 



l r ecai aU::. :f these ar:ds is desrrired :r. 
t: ,se purified alginic a rids, 
i : • • l a* . :. :f the 7<-- r ar u'.yl ir.r r ;. .:• 5 t 1 * 
1 r.. E 3 - f a sidiurr. salt :f alginic arid, • : : ; : . ; 

s ; 1 ut i - r. is tr.er,. 

Ft-pri f :-:\ : f tr.e ( t arti al ) Ethyl Ester : f Alginic , : . 

■: tr.e '": a r c : :■: y ut'xs e s t e r i f i e d-- 9 :f th- .'a:: :■. 
I : v _ ..< . rri. E i . ; :i the t et r at ut yl amrr. : n : .v. 
a id ■; prepared f r : h alginic a:;^ obtained : : r h !. - : 
hyp err: : re-; s 1 uh i 1 i zed ir: 4 0 0 rr.l :f DM50 -=t r . 

33 . . 

Frepar ati : n :f the (Fartiai) Ethyl Ester rf Alginic 
:f the Carbrxy Groups Ester i fi ed--7 0* cf the Cart :■: .. 
1 ' j !_'.<. 9 rr, . E..j. r f the t et r abut yl ammo ni urr. sal" • 
a ■_■ i d :c:ecire2 f r : rr. algini c arid r b t a i n e d : r : ::\ e.. 
r.-r 3 ^r; \ : -e s:lubilized ir. 40 L . rr.l rf DM50 it 10.. h 

V : er ar a t i : n : f the (Partial; Ethyl E s t e r - f Alginic 



r : - : - : a r_ . e 



alginic 



; r ups 5a^: 
alginic 



-. • : d ■;. p rep area f r : m alginic arid • r * > : ned f r ; :r, M = : 

pyrifera: are srlubil ized in 400 rrl :f DM 50 at 50.. j ■ 

Freparat:~r. rf the ( Fartiai ) Ethyl Ester :f Alginic 
cf the Oarbcxy Groups Ester i fi ed--30% cf the Cart; 
I' 1 i ■ .. * . > m. Evj.) cf the t e t rabut yl a mm? ni urn sal* :: 
avid , prep a red frvrr; alginic avid retained frrrri La- : 
nyperc-rea, are srlubiiized ir. 400 rr. 1 :f DM50 at . r . . 
: 1 0 . 7 . E i. ) . 



alginic 



■r ups of. 
alginic 



F rep ar a r 



(tartial) Ethyl E^e: :f Alginic 



-rf the Carbvxy Groups Es t e r i f i e d 1 1 ■' * :. f tr. ;i Oa:; :■■ r vrs 5 
1 ". ^ . . E q . 1 rf the t e t r abut y 1 arr.iT; : m ur. sal' alginic 
avid [prepared from alginic avid rbtained firm M i s - ; . • 
pyrifera^ are s:lubilized in 400 mi rf DM50 at ~ r . :.e . 0 . 
, ^ 1 , 5 rr. . E q 

rreparat:_;i ;f tne < t a 1 1 i a 1 : ls;pi:pyi Est-r :f Alginic 



^r: f 



-f the t-'raruty, ar 
r alginic i :: ,i : r * a : 

1 1 : zed i h 4 hi : f 



alginic 



: f the tet ratutyl -■ 
alginic avid :h- 



f Alginic 
;a 1 * alginic 



AI g r r. i c 



alginic 



alginic a : 



alginic ^ ; : i . l t 



. s 'LMr;. 



: Alginic 
^ i * alginic 

: Alginic 

alginic 

r : -I. j r at i . :. ": al Trir . .tyl E:--*:-: : Alginic 

1 . : _ j . .* El j . : f * he 1 et : it ut yl a.". ::u ni 3 1 ' alginic 

i i : - l , : * i irrri, alginic auid retained trim A.. :. . 1 
r. : j . :-rj n 1 : 3 re s r 1 ui: i i i zed in 4 0 0 ml ? f DMSO it 25 . : e. .U 4.1 

? 1 ~l 1 1 .at i ;f the 1 Partial} Terbutyi Ester :f Alginic 
a.-id--70% 0 f the C^rboxy Groups Est en fied--30% ■; -\ Orbrxy 



v - j :c:ep : r : rr. algini c 



tr^ruty.arro 
a - 1 d • l * i : : 



alginic 



a -j i n ip repared f: ; alginic a 01a 0 t 1 a i r. e d : r r rr. L 
r.yr <• : : re-.' are s~l utilized in 4 00 ^1 :f a' 



r rep 



:. Farti ai: Terbutyi LSte: - f Alginic 
rboxy Grcups Est e ri f ieri — 50* : -h 



alginic a:n • : t 1 : : . -- : 

rlubiiized in 4'"' ml ? t DK 



: r aril 1 . . i erc : . 



r _ne Ca rboxy Groups Esterifiei- 



tettatuty^: 



al* alginic 

Algini c 

* ' r 

ai* alginic 



ret : : 2 



alginic 



vypeih: :ea 
.' ~ . 1 M rr. . E 
uuarau. 
'■. .'10 — 1 
rai 1 f i e d 



s rlubiiized in 4 00 nr. 1 :f DXSG at 



1 . . . 

-. : f the {Partial 



Terbutyi Ester : f Alginic 
the Carboxy Groups Est eri ilea-- j< ■* ■ ■ h 



alginic 



; prepare! f r : n alginic avid :rtiir.ea r r " rr. 



pyr 1 re lb > 



r a r f ; 1 1 benzyl ^'er : Alginic 

:f the tet r at utyi arr^u ui u::, sal* alginic 
alginic avid :L*.^inerj : r : r.. A. : . 



; Our : 1 i zed in 



alginic 



UK. 



- r f Alginic • : - -" 
alginic 

I r * - ; : Algini c : - - 0 



.up; 



up; 



up: 



alginic 



alginic 



alginic 



: : Alginic 



alginic 



t Alginic 



alginic a . • i 2 



t Alginic 



alginic 3::: 



Alginic 



irer; :': alginic avid .1 ^:;> 
are s ; I jfc 1 1 i zed in 4 ■ .■■ - nh : t I 



: :epa:-tr r. :f the Ter-L'Jtyl Ester :f Alginic A ■ 
: v a ~. E\.) rf the t et rafc^t yl 5mn>: hi urr, s^h.' 

aua [p: ep -a :ej ir-m alginic acid attained irtrr, h 
v/pert c re a ; are srl'itilized in 4 -J nril :f DK£G at 



: : - l. a I" a * 



t r. e I 3 : p : " 1: y 1 E s t e r : f Algini c . 

) vf the t et r at y 1 arr.rr. : n 1 cr. 
- r. algini c 1 v : 2 : l t a i : . e ^ f :" " r. 



alginic 



alginic 



alginic 



alginic 



alginic 



: . r. :f t^.e Ethyl Ester :: Alginic Arid 
. 1 Ei.; ;f the t et rath*: yl amm : r.i hh. sc 
- 1 r e d f 1 " .T, algini c arid rbtainei f r - m 
'a re :t;;i:ea 1 r. 4-.:. ml :f DMcC =it 



alginic 



r ^p a r a t i : r. : f the Ami k a v in Salt 7 f Alginic A v i : 
Esterif ied with Ethan v 1 --1 5% :f Cartvxyliv 3r <n. . 
Etr. ar.rl --15* rf 'J a rh txyl i - Gr:acs ifalifi^d With ■"■ 

.-1 1 :f a ~t* ethyl ester rf alginic a .-id ird . 
.Jt* ; c : r : e-3p : .ndiri-j tc 1 nr.. Eq. : f a rri: r.r^eii: nr. . 

r.-est ^r: f led v a rt t xyl ) , . 
F r e c a : a t 1 - : f r L - y h t, r ? my ::r. S a 1 1 r f Alginic A v i 1 

Etr.it'i - :f 'hrccxy::: Gr:ups Saiified With ■■ 

:. w l g -f a ethyl ester :f alginic avid and . 

l r :* : :: r resp : n di n .7 tc 1 m. Eq. v f a rr.rn: merit : ;r. . 

heparahT, :f 1- 1 rept tmy vi ne jhl :f Alginic A ~ : ; 
:.:;*'-:;:;'•] 'With E t h a n 1 1 - - ~ 7 5 % * f C a r t t :■: y I i v A . ;. 
E t r. an : 1 --^ 1 * ~1 1 a r t : xy 1 1 ': 3r:hps ^ a 1 : f : e 1 Wi t h . 
".-I j -f a "1* ethyl ester :f alginic a 'in a:.:: 



.ed W: 



r •. h- ■ r ar" 
Alginic A 



. d Mixed Et; 
■ ■* f ~art 



alginic 



;.yce:r : ^ - 



Alginic 



: alginic 



Alginic 



Alginic A 



t Alginic 



cv: : : e : ■ 



alginic 



f alginic 



f Alginic 



t alginic 



i- i y: : , - nespcr,^:: 
1 . i in .-I :f. 

J--4 * : i ::-i: t " xyl : : 'M 
* i xyl: : x x: 

. xrr. jilt : alginic 



i • . : ma _ 



V~ PREPARATIONS OE THE ALGINIC EcTEr 

.e m:re alginic arid esters -is de 

:ally a:t:x/e 3 ,t .x x. •<• as desviired 
Lr. -.>r. : the alginic e^.e: a :ti- as a 



alginic 



. p rep " 
sit:-/ : 



he f : rm : f trx. x x 



• *— e * ". ; x ip •• x ; ' ; • - v 1 " 5 - •'• - / 

exp 1 * . In ir.is '^ay, f - t example, the je 
ester wit r. -j c rti 3 me na y L e derived f r i m i 1 3 r r 
:;te::id "ar.i firm its xs'xai d ' s i j ' • in the. 

parti rxlar fzcn. : 7 p hi 3 r rta :e 'J t i a 1 p.reparati-: 
:tr. x/esaid rr.e j : ■; arrxnt 3 :■ - ns i t a t e -J by the ^s" xr 
alginic -3 * -x and ah i ire 3 xr j-.r, ::e , f:r t.-iirxx 



ci-etericxj 
alginic es^ 



alginic 



1 p resent e 2 c ■. 



that is with a p hysi : 1 : .^i 3 a 1 ly t:ierat>- c- . 
pH, f:r example ir. the abrve mentixned salts ?f *x r alginic 
a vi d esters with a basih active substance, may r- e : 1 - 



~ t- n 



3 C. 



r a . 



"X jt 



: f p : 1 ysa xvha 1 i de, i *x 



algini c e 3 1 « r 3 ^ 1 1 



= r as : : s jt s 
j 1 : .1 . • x. : 



alginic 



alginic 



alair.i c 



aliphatic 



alginic 



alginic 

aliphatic 



t alginic a-. 
: alginic i . 



alginic 



alginic 



surgical 
alginic ^ : : t -~ 



Alginic 



alginic e; 



; ,:r.p . 



• :• i. ; new surgical sii.i'.-j: y 5 : ' 1 ' - 3 

\- i re;;e:ie: 3-e^ a- sn:\h f r t. appropriate 3i- 
:f ceir.ii rr.sde :nt: sheet and threai f : rrr. # thn^ 
^r.d threads f : : ir. surgery, as skin anxii:-: 

.• .i .s t . * -t ir. .'"ises :f sen 



darv.a ]e r . : t h i 3 



-■ ■ ■ : , { alginic - : : - - — " r 1 * >: • 1 - * 

:*.!.■ v Iver.t s a .t. 33 ar. arr.ide :t 1 .arrrxyii 
: 1 r-.yl -ir.: 3- : r f ir. aliphatic a:; id with c^twe 

i:c:r. .1 * ind deriving f:?n; alkyl jr:'^s wit 



alginic 



surgical 



■and 



llt'^l V^" r i~ n Jri-irle, especially 3 l~w~r aliphatic 
f:t > ethyl al-h-i iwet spinning, :t oh . 

fairly i-w tii.ir.ii prir.t hv;e teer. -ei t' firep,. 
alginic ^rivr.iv^, ir. rerr.; vir. 2 s-j :r. 3 - * vtr - r - --.d~: 
■- r.d: ti : r. - with 3 -nrrent :f Jis, and e^e::;il..y 

^^..-ji^ -.r/.iir-ea wiir. the alginic -. • : 2 este:. 

wounds ,:. : :. surgery. T lanzes r.avy 
e :■: "j e p t 1 ; r. i i a -i v a n t a 

by the naturally existing enzymes. These er:~yrr.< 
alginic 3 1 d and the —rrespcnding al-:.h:l, wner, 



alginic 



: f b 1? del readability ir. trv 



alginic 



1 a 
■ "fie 



tner ap e>j . 1 r-a A ^ j, 

- h ' • af:i-sai^ 

lei surgery, ceir.j tn i 



surgical 



alginic 



t r.e c: r :c 1 c : e\ 



surgery 



medicine 



alginic 



wounds 



-surgical 



alginic • s- •• : s . 
' -is i Alginic 



alginic 
alginic 



: Alginic 



: i: :t i cpmgy Mi^riil Ms.1e With Alginic 

:: r-:.zyl • • : :f alginic a :m whi :h ai; 

• p I e lie i:^s: /:eJ m. 

; a : a t i - : . : f a cp : r. ^ y M a t e r i a 1 M a i e V\" i r n Alginic 
: ' r. * : • : alginic , : i . I: 



m s ; :scer.:-i 
alginic i_-iq 



■ i s:i'iti~n cf the s riven*: used t 1 e 

n :-h a wry 3 5 l: fern", a gas, su ch . \ : l r. 

is :i 3i me a i 5 : 

s^tiliritialiy wa t e r - i ns : I 'it 1 e ester • alginic 

. alginic a : i i e3*.e: a::::iir. g t : ?1 iin. 1, v.- ; .. : i q 

s *::"i:d rf :pr h a lmc 1 : gi c treatment which :omp: ; e. -.1. inister: 

: : it. e a 1 surface, an p h thaimrl: gicaiiy ef fe •* '.' : m - n t : f : 

: :f alginic arid in which the esterifym: a. : : ■ : iety 

? rivea fr:rr an aliphatic alcohol wit hi a max:: .:: - * 



f alginic acid : r. ar. :rga:-.i- s"l: 
v .cilizt: salt :f alginic a -id r: 
: : v a t i ? r. a _ier.t whi ch i 5 gr aqqal ly 

-ciam salt, and c ) . 

• : ; t: -lain, 5, wherein said 
naaikyl ammcr.ium salt ; f alginic j 



: alginic 



- ci-: 



-a ■_■ - . 



:r ar ,t.aarr: 



diriq tc claim 9, wherein said 
i'irr. salt :f alginic arid. 



a mm . r. i urn s a ^ + 



p : 



' c :■ t q i n g t .: c 1 a i rri 5 , w h i ": h , 



:tep 



,q iir.g 



: r e c i p 1 1 a e 



alainic 



11. A p recess aicrdinj t: claim 5, which i';rt:v: 
y:r. : saii est-: :f alginic a via. 



r:cess a:::rdinj tc claim c , wr.ereir. sail 
alginic a : : q is prep a tej t y p a s s i :. g a n 



amm: n i err. 



. 1 1 * f alginic 
alginic 3 . : : . 



ar. p*. i:r 
'4 art " n 



.v-q aliphatic v. :th a 

j a:.2 ir. wr.i ch ■ - aliphatic 

: a .* ~q aliphatic 



# 



aliphatic, :v . a . ;t :. , aliphatic- 



aliphatic L 
; -r. alginic 



macromolecules = j l y . •- l : . *. .:.::«; M 

i;: Iver,*: w.m ;:h di^s: Ive^ rr jwei 1^ ':Lr t. 

the son se per/, r~ a /"Arris, e aliphatic a 1 — r . - I : ( 
p ii' tn rse h ivir. ; :ari: :r. at: its; prlya, 

aliphatic -^^^.es, in p i : * : K'ef.:ne; linear a: 

- V' - l s , ir. piiti.:';li: j:::-:ir.e; and aliphatic an .: 

/ : : • : : r :.s with 'oarhin a' - - . 

~:.e aliphatic a:.:: : a : nit:: an.ir.es .: :- the i::;:: 
-he s^r.'V.jre wh: rh it is intended t: int::do:e 
n ; 1 e i i es . 
Wha t is si -j : med is: 

A prroess fir prepaL'inj a oationmed derivati" 
polysaccharide . f the frrnv.la: HcTR-«t* where::, rr. . 
r. r between 5 " : and 5,0 f ."'j; A is nts'ip.'^ 1 -vK.s 
r • • : . . in:: I ; K, R.sop.l ir.:: K . s .i. . ^ a : e t;o 
ar- :«•:., a linear - r t r an she a alkyl with I • 



"hat ea:h mcnrrrier unit has a satirnis :r,ar je : : : • y r e a t e : t 
- «:•-■- ' :-i-ir. j fa; pieirer.ir.^ the rat.: : 

polysaccharide, if in soluble in water, with an ao: : 
solution : r , if srioble in water, with an alkaline \ s-_-; 
i b 1 di ss : 1 vi n rj the pretreated polysaccharide r: s-*-: a in 
watt-r :r in an nr/janis solvent and r ep r e o i p- i t a 1 1 : . : ' : - 
polysaccharide ir. art: rph: js f nrn fror, the solution; 

suspending :r dissolving in an organ is solv-r" ' h - ■ i t*i p. i t a t 
polysaccharide :f step (t: and rea-;tr.ni sarr.e wi^h 
aliphatic and.' : r a r : m a t i v arr.ir.es and/ : r arr.in" an; • . :. * r.e 
s r tort ore intended t: he intrtdured int: the polysaccharide 
rrri-i-ol^s as o : j •• • ?hains; and ; d .. : a 1 1 r .i z i n ; t: polysaccharide 
sir: 1 - inn si:, s ry re a 7t : n i s arr^ w i t h pat em a ry ammonium silts 



al iphati c = . • :. . s with 1-4 : a r r 
a:: :, ."mo; aliphatic ••.e-rr.e: 



ANSWER 1 OF 3 5 



H^.-.e::., ; ; e:r,ir.y, :e:ei^l Reputh 



EXNAC rrimary nxammer: Gupta, V:ge:.ari; -asistari: nxa:- r - : : -^rciee, 0:hh R. 

LRl: Obim, Spivai-;, McClelland, Maier & Neustajt, F.C. 

OCVO, N'^rer rf Claims: 11 

E '1- Exempl ary Claim: 1 

OrWO 1 Cr awing F; T.re :s . ; 1 drawing Faje's: 

Ar A ,;ue : us , v : s ::c e i 3 s t i r surfactant s:lut::ns i:r *:. '.a ::j f r - a i i anci 

iA) fr:m 4 t: 0 5* by weight cf an anionic? surfar* r* ; 

(5; frcm 0 tc 10* cy weight cf a tetainic surf a;- ro ; 

i. C frcm 0 tc CO* by weight cf a no n ionic surf act rc ; 

; C ! f r c m '.' t ; 6 % by weight c f an e 1 e ot r c 1 y t e ; 

i E i f r c rr, t r 5 * r y weight c f a wa t e r - s c 1 ufc 1 e p i ,t: i ; r . i 

(F: frcm u t -r 5* cy weight cf a further ccnstit'.-. *. , .n which trie sum; cf 
-he amounts :f :A), !B), arid (C) is at least 10* : \ \ i:r.t and One sum 
cf the amounts ; f (C), (D), and (E) is between r. : . 0 - r.y weight, in 
each case based cn the total weight cf the ague: . - . u - i:r., anci having 
a shear modulus, G.sub.O, between 50 and 500 Fa a- * e: p ■ i .itures between 
1 ani 4 0 . degree. C. and a pH cf fr::m 4 tc r , arc: i- : . • u the 
c:naiticr.s fcr the identity cf the st era ge mcdui i. , O • , and the less 
ruciulus, G", are in the angular freguency range : .1 anc 00 

r ad . mul tidot . s . sup . - 1 , exhibit optimum flew behav.:: :~. "he intended 
a p p. 1 i c a t i c n s . 

CAC INDEXING IS AVAILABLE FOR THIS PATENT. 



i kwi c 



ANSWER 1 OF 4 5 USFATFULL 

Frepar^tirn cf lactams fr:m aliphatic . a 1 p r. a . . :>■ o, . - 

dinit ri ies 

A pr:oess fcr the preparation cf f i ve-mem.b e r ed .: . :• -c •.- i 

lactams frcm aliphatic . a Ipha . , . - mega . -d: m t ri 1 e.- r. ; r en 
developed. In the process an aliphatic .alpha.,. - .- .- 

dir.itriie is first c: inverted tc ari ammcnium salt : 

. omega . -ni t ri ie-ea rt cxyi i c acid in aguecus sclut:.: : . n : 1 catalyst 
h a v i n g a n aliphatic n i t r i 1 a s e ( EC 0.5.5."; a c t i v - • j , : a 
- mcihati:n :f hitnle hyciiat.se 'EC 4.^.1. "4; a:.: : . : : - : EC 0.5. 
a -t i vi t ies . The ammonium salt. . . the cc rr«: t r. :: j 1 i rt am r. y 

. :mega . -nitr 1 ^ecarc: :XjC ic acid c: . : me g a . - ami n - ■= : :■ 1 ' acic. ;*,":.* 

aliphatic . a lp r. a . , . c me ga . - d i hi t : 1 1 e is als: .hsym: ■ ■■ ■ : • 1 . y 

substituted at "r,e . a 1 p h a . - c a r t : r, ^t:rr, the nit:. - ; r. . races one 

. erne g^ . -hi t r i 1 e c a rc . xyi i c a c 1 C3 amminium sal", re:--..* : ; : : or r.y:: 

This inventicr. i^lihes t: a crio^ss f:r tr.e c:et: ' : :. 'f five-:-.er 



aliphatic 



aliphatic 



aliphatic 

mr i :. i " i 
aliphatic 



•arret y 

1 r, z yroe -rBtalyzeJ rea:t::r 
r.itrile k :: .l~ 



r e .] i : 



- f +- V 



a no: 1 1 1 : r. a i i^v j n ^ je :: t h e 

: f aliphatic :r u cm at: ; dir. 

;ar. te hi: 
. s nyarolyzed. 
o: r rest : ndi n j carbrxylic ^ :ia amrr r. : ■ ;r. . 
m ye r .t i t is only recently trout troe use 

r. it ril ase;- h ave beer, rep :r ted. K:t ryasM et a., 
v.. 46, 5 5~~-5o.lv; J. Ba oteri : 1 c ^y, (l?90i, v:l. 

a:, aliphatic u:l^ej f :::r. r 

rh : do chr : us Kll wr. i on Catalyzed the hydro 1 ysi s .: 
nitrites t; the corresponding carbrxyiic avid am: 
aliphatic . alpha . , . ome cja . -di ni t ri les were ais: nyu: 
^ I ut a r :ni t ri I e was -nveitej t: 4 - oyancbut y r i : a 
10-0% molar conversion asin^ resting ceils as cat : 
'J : mart.:' n a s t es t c s t e r z n i has beer, isolated which z - 
aliphatic . alpha .,. omega . -dinitri les tc either the 
. : re ja . -ru t r i leca rboxyl i c avid ammonium salt :r * 
i; iroTicriiurr. salt ; Canadian patent application CA . 

Kncwles { Bi o- techno 1 c gy Lett., '1994!, v 
reported the use of suspensions of Rhc do coccus 
having an aliphatic nitrilase activity fcr the tv, 
several 1 -met hyl a 1 kyi ni t r i 1 es . Complete ccnversi. 
( . + - . ] -2-met hylbutyroni t r i 1 e tc O-methyibu^yric -. 
obtained, while. 

A comb inat io n :f two enzymes, nit rile hydratase 
re also re used to o : n ve r t al iphatic n i t r 1 1 e s t : 

r responding carbcxylio acid ammonium salts ir. 
th- aliphatic nit rile is initially converted c .: 
the nit rile hydratase and then the amide is subs- 



aliphatic 

. , • "-4- 1 • have 
aliphatic 

: : ■ d, in:: 

\ . * . nit r i 1 ase from 



: a r ar. 
vding 
: cxy] 



acid 



4 1-46: :.ive 

\.s N'CIMB 11^16 
s Of 



id amid ase, oar 
:luti:n. Here 

y 

by 



JUKI''. . . . the intermediate formation of 5-cyanov-". i ■ a i i us:: 
Srevi b acteri urn sp. R31I: (nit rile hydratase and av a . "iivit;, 
Kerridje et al. (Bicrg. Medicinal Chem., (1994), ■ :.. 0, 
4 4 "-4 55 i report the use if Breviba cter i urn sp . Rcl : 
and amidase activity) to hydrclyze prochiral. . . : rvo 
European ratent l~e,LC6 Bl (Mar. 31, 1993} disci:.- . e.e 
transformation of one cf the cyano groups of an aliphatic 
diritriie t: the r resp : ndi ng carboxylic acid, u : o 
tnicester using the mcnon i t r i 1 ase activity (def::. c .- i 



lie h y d r a t a s 
o n i umi salts . 
e :t i ve 



her r . i t r i 1 a ; 



N'- prior art has been found which, describes th^ ' 
ammonium salts :f aliphatic . erne ; a . -ni t r i 1 e o a rr u 
aqueous solution to directly produ;e the corresf 
closely related art, C.C. Fat. No. 4,3_9,49 w d e s '. 

r : van: us acid ammonium salts. However, 
f:ir.d wr.i oh describes the cyolization cf ammoniur 
aliphatic . : me oja . -am.i no ca rbcxyl l c acids under the r. 
reacti:n v: ndi t i : r.s of the present inventi : r. : i . ^ . 
s- 1 ut i : n obtaining an excess :f added amrcnium :. 

aliphatic . : me ; a . - ar u n : ca : r : xyl i c r.i^: . r: /. n't * 

conditions has been reported.. . . steam at :; 

~t . .ojeJiee. ... . . . , e ^ j . , - . . e ^ ^ ^^.e , ^ + .\ i. . . 

lactams by oycl : cienycir a 1 1 * r. :f aliphatic .rre: 3 .- 



art r.as reen 



aliphatic 



aliphatic 



: r. j 



fi ecii ii:::. : f f : ve -r.err.ir e : e 
la /tarns :r:m aliphatic .alp 

: r. e s t e p s : 

al iphati c . a 1 p ha.,.: r .« ; a . - :: 



1. ar aliphatic n:t::l d5e .'ijtiv 

r e aliphatic . alp h 3 . , . me : 1 . - .: : 

wr. : ] e .:ell :;atalyst t: aele : r . f;r a re ; 
rtivity "r r.itriie h ydr r.a.-e a^ivity :ic ible 
: r.vrisi : r. : f aliphatic . alpha., . rme } 3 . - d i r. i t r i 1 
. r r. e s p : ri d : r. ; . : me : \ . -:yin: : a rb : >: y 1 1 v a :: id a mm : : 
r.aiyjj* r. : te t reatej is cr.a r a ct e r i zed r y tw: * 
r J:: f :ei er. z^r.eis;, :: r ^rifled er.zyrr.e 
. i-.i ■ yslj ;5r. re 1 mm. : b i 1 i z e c ; r. 3 s'.cr:". . Ml":" 
rhara vteri zed by ar. aliphatic nitniase activity 
rhe cr: :ess "n"e A::d:v:ri>: fa: 1 ills "1-rF-lr, i AT" 
fariiis ^j-tF-l" (ATCC hrY'-S: ' , ani A: id • v : r ix. 
A p r : - esi- t : prepare la z t a rr^ f r : rr; al iphati c 
. aipha . , . cme-ja . -dini t ri ies in high yields has be 
utilizes a r: mfci r.at i : n :f er.zyrmat i c and jhemiral 
•vs • . • : ' the. 

A . 'J : r . ve r si:r. r f a r. aliphati c . a 1 p h a . , . : rr.e j a . - i . 
. . rresp : u d i r* 3 - : rr.e ;ja . -ni t r i I e :a rb :xyl i c arid amr 

eitr.er a uihiilase artivity, . . . . ; rr.e ;ja . -n i * 
= mrr.: ni urn salt ; e qu . 1), :r a r - mh i n a t i ■; r , -f tw: 
r.itriie hydra tase ;NHase) and amiaase, where the aliphatic 
. a 1 p h a . , . :: m.e g a . -d i n i t r i 1 e is i n i t i a 1 1 y c : n ve r t e ' : 
. rmega . -nit ri leal kyl amide by the r.itriie h yd rat a.-- , .■■■d f r.er. the 
. . rr.e ja . -ni t ri 1 ea 1 kyl amide is subsequently ::r.ve: • z i \ 
A r.:vei mi rrrbe Acidovcrax fasilis ~2W iATCC 55";' : r s teen is :a 
fr?rr. sril sarr.pies which had been exprsed ts aliphatic u trites 
:r dmit riles, and which sculd utilize 2 -et hyi 5 u ■ ■ i ■ r i 1 rile as i 
r 1 1 r : 3 e n s : u r r e . Wh en used as a mi c r : is i a 1 wh : 1 e - ■ ■ 1 a ■ -a i ys t : . r . 
There are rurrentiy n: n : n-enzymiat i c methods f : : 'r . » estive 
hyrir: lysis :f :uly rr.e nit rile gr:up " f ar. aliphatic :i it rile 
t? either an ar.iie grsup :r a rrarbsxylic a "id .c - * : rr.plete 

ivr.versirn rf the dir.it rile. If sush a. 

::-lls prirr t" as catalyst f:r the hyrii:lys: r. 

aliphatic . a . pr. a . , . : me : a . - j i r. 1 1 r 1 1 e t: the : : : - . u : . 

aliphatic . a lp r. 1 . , . : rr.e i a . - z 1 r. 1 . : i 1 es s u sc 1 r. ■: r. 1 1 r 1 . ■ ' , 1 . s 5 M 



^ 1 r. 



p ed wh: Jh 
s . In "-' a s e 



- t m n: ) r. 
aliphatic 



■ 1 1 i 1 1 < 



yieu 



r e r e r . t m 1 r r. t ;a. :u; 
■:r :;e: t* aliphatic 



f aliphatic 



aliphatic 



aliphatic . 

: » « S'^ ~i * * 7 : 



t : p:: r.:e 
: ■ a :c : :•: yl i : 



•* a.-.s f::m aliphatic 



-.din a 



•v/e ceen is:la*:ea f: 
f aliphatic . alcr.a., 

: me 3 a . - r. i t r i i e c a r c : x \ j 
_W .V" oo. 4r 3:..: 7 - mam: r. is :e;':j'; 
Aliphati c .alpha.,. - :r.e : a . - L' ir.itr lie H yd r ; 
An i : --- • solution r : n t a i n : n 5 the ammonium 3il*. 
*r. aliphatic . rme .3 a . -ni t r i 1 e ma rb : xy i i c a:i:i is l 
:-:x: r. .3 "he r ~ : resp : n d i n 5 aliphatic . a 1 p h a . , . : me : 
w i -. h a;. a;;e-'js s -sper,3i':r. : f the spprrpiiite e: 
identified in p a i.- *: A airrvei. Wh : I e m i r : r. i. a 1 _-e^ 
/ataiyst with: 'it any p ret 1 ea t ment . Al t e mat i vt I ■_, 
immobilized in a pclymer matrix (e.q., alginate 
p ; lya rryl amide jei iFAGi particles; :r : r. ar. in.- 
i e . q . , reiite; t: facilitate reccvery and :eu;e 
mme c: the aliphatic . alpha .,. erne 3a . -di nit nl e:-; 
3 1 a 1 1 i 1 . 1 material in the present invent:::, are : 
:".lut:ie. Their solubility is a lac dependent cr. 
Th- final n rent r a- : : r. zf aliphatic . : rr.e 3 i . -r i * 
i::a ammr .ni urr salt in the predict mixture at ; : r 



d 



•:yli 
e 1 3 . 



f * he aliphatic . 



a rr.n " n 1 dm s a 1 1 r a r. ; e d f r : m . 1 , ' i M t z 2 . z V. . . 

Catalytic hya r z jen a t i en is a preferred me t h : d f : . : : 
aliphatic amine firm an aliphatic nit rile. In tr.e 

present invention, the . omega . -amincca rbcxyl i z a • . p.. - in.-ed 
hyd r r ger.a t i : n ryvlizes t: the cc r responding fiv--- ~ i r -a :r 
s : x-memib e r ed rin .3 . . . . cmeg a . -n i t r i 1 e - a rb oxy . i : p: c 

1 * : : . and flitratim zi the a^ems t: r : : : + .re 

tr.e er. cymatio r.ydr: lysis :f the :resp:rd.r. 3 aliphatic 
. alpha . , . -rr.e 3a . -din: t ri le ; is first rr.i xed wi tr. ; : r i ■ 

r.ydr ~xide ana wane: to cr:du:e a sri'^irn whim ' :' :. ■ :"r;r 

f'.'-lL. 

In "he frllrwir. 3 examp les, which serve tr fmflm: : 1 ." : ite 
invention ana net tc limit it, the % recovery of aliphatic 
. alp. ha . , . : rr.e 3 a . -dm: t ri les and the * yields : f * n \ : : 1/s:^ 
frrrr.ed ddrmj trie microbial h yd rr lysis reacfim: . ; t -.z-i : 



dunnd the 



■pa: 



^d ty 



-.NSWER 



p : iy 
p : v 



rte.-.ive ;:sme^io t; irM :'_a*:e delivery . . 

a i ve ajer.t err.pl : ys ar. a 3 a i je^ an:: a : ~- 
:r. the i^.ve a ^e,".': in the :el. The psr'i :le: 
i.-le diameter :f at least 0.05 mm while the : 
leonlar weijht : f at least 5o,u0u da it ens an: 
:r,d the active agent. The restraining p :-l yme :. 
3 l : 4 .-j rrisistin^ :f pclyquaternium 24, lauu; 
cxyethyl cellulose, c: oodirtrnium hydrcxyethyl 
rxyethyl oel Inl :se , inahernary amm: n i hm sit:-"", 
saccharides, alley! ^na ternary oellnlrses an: 
;ie^ with retentiirt jrcups t: retain the ao* . 



ise the f a ;e area : f t 

iir.ir. j p:lymer t: the s>;ih :r :ther t:dy 
■ ajent. The delivery system, ran be inr:rp- 
_io formulations such as cjei; 



he ]£i p a rt i ci e mi .: 



reams ana 



i i. . y: - : t; 
a ve r a je 

prlymer has 
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